NOTES 

ON 

Wireless Telegraph Stations 


By 

GEORGE A. WIECZOREK 

1st Lieutenant, Signal Corps, U. S. A. 


FORT WOOD, N. Y. H. 
February 18th, 1909 


NOTES 


ON 

Wireless Telegraphy 


\ 


WIECZOREK 




INSTRUCTIONS FOR LOCATION, INSTAL- 
LATION AND OPERATION OF WIRELESS 
TELEGRAPH STATIONS, PERMANENT, 
SEMI-PERMANENT AND PORTABLE. 


This pamphlet is a brief summary of a series of lectures 
delivered to the class in wireless telegraphy at Fort Wood, 
N. Y., during December,. 1908, and January, 1909, and might 
be found useful in posts by enlisted men in charge of perma- 
nent stations, or operating in the field with semi-permanent or 
portable sets. It covers the subject generally and only touches 
on the principal parts of the apparatus. 

LOCATION OF STATIONS. 

The primary consideration, when looking for a site for a 
station, is a good “ground,” close to the station. If possible, 
the ground should be connected to the instrument by a large 
stranded lead, which runs straight up from the ground plate to 
the connecting cord. The shorter, straighter and larger this 
lead the better. The ground plate is generally a large copper 
plate, buried below the sea level, or deep enough to come in 
contact with good, moist earth. Avoid running a long, crooked 
lead some distance from the station in order to get a good 
“ground”; rather use a short lead and a poorer ground con- 
nection, or a counterpoise. Do not use a grounded counter- 
poise — it is neither a good ground nor a good counterpoise — 
the effect is to add inductance in the ground lead, which is very 
unsatisfactory. 

These same general rules hold for the location of semi- 
permanent or portable sets. In case the station must be located 
where there is a poor “ ground,” use a counterpoise. Most 
good portable sets are fitted with a counterpoise. This should 
be always used, because of the uniform results that will be 
obtained, 
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AERIALS. 

There are a number of differently shaped aerials that have 
given good results. An aerial, therefore, depends not so much 
on its shape or size as on the manner in which it is constructed. 
Among the different shapes are : 

(a) The Umbrella — A number of wires, radiating out from 
the supporting pole or tower, like the spokes of a wheel, radiate 
from the hub. 

(b) Flat-topped — A gridiron-shaped aerial, made by string- 
ing a number of wires parallel to each other, with a spreader 
at each end. 

(c) Harp — Constructed either like the flat-topped and in- 
clined so as to be supported by one pole, or by bringing all 
wires down, from one spreader, to form a common lead into 
the station. 

(d) Various combinations or modifications of the above 
three classes. 

The principal requirements of a good aerial are : 

(a) Perfect insulation, and 

(b) Large, stranded leads to the station. 

The necessity of good insulation is obvious — large leads 
(ample surface) are necessary in order that the energy avail- 
able may be gotten out on the aerial for use quickly and with 
little opposition. Small, long or crooked leads have large in- 
ductance, and therefore the reactance is great. 

A very efficient aerial for receiving in the field is the “ loop.” 
This is made by using two lances and about 150 feet of field 
wire. The lances are placed 50 to 100 feet apart, and the wire 
strung between them in the shape of a rectangle, 1 50 feet by 10 
feet. The ends are attached to the fone and detector in series. 
The fone is shunted by a small, variable condenser and a larger 
variable condenser is bridged across the line at the ends of the 
wire. (See diagram.) .This loop may be used to locate a 
station by resection from two plotted points or to find the 
direction of a station when the approximate direction is known. 
Signals will be heard on the loop only when its plane coincides 
with a plane between the stations. 
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Diagram of Loop for Receiving in Field 



L — Fixed lance. 

L 1 — Movable lance. 

C 1 — Large variable condenser (about .015 m.f.) 

C — Small variable condenser (about .005 m.f.) 

D — Detector. 

F — Fone receiver. 

Loop is made of field wire, rubber covered. 

INSTALLATION AND CARE OF ENGINE. 

The foundation is made of concrete of the following propor- 
tions : 

Portland cement, . . . 1 part 

Sand, .3 parts 

Broken stone, .... 4 parts 

Mixed thoroughly and tamped into a form. There should be 
about five cubic feet of concrete per horsepower for engines up 
to 50 horsepower, but this may be less for larger engines. The 
bed must be level and hard before the engine is allowed to rest 
on it. Anchor bolts will be set in the concrete and the engine 
bolted firmly to the foundation after it is dry. 

ASSEMBLING. 

A thorough knowledge of the uses of the parts should be 
acquired from the directions and description accompanying the 
engine, and intelligence must be used in putting them together. 
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Bearings should not be too tight and should have sufficient 
lubrication. Care must be taken in putting on the piston rings. 
Follow the directions closely. The shafts of the engine and 
the dynamo must be parallel in order that the belt stay on. 
Pulleys should be in line. 

CARE. 

It is impracticable to enumerate all that must be done to 
care for an engine properly, but having mastered the principles 
involved and become well acquainted with the use of all the 
parts of any type, the engineer must use common sense and 
follow special directions supplied with the engine. There are, 
however, some general rules which may assist in this work, 
which are here briefly noted : 

i. CLEANLINESS. 

Cleanliness is essential, not only for the parts that are visible, 
but for those that are not ordinarily visible. In fact, cleanliness 
for the latter is, in some cases, the more essential. 

2. CARBON DEPOSITS. 

The exhaust, valve chest, spray nozzle, vaporizer and piston 
should be kept free of carbon. 

3. OIL SUPPLY. 

The oil used should be clean. A filter and strainer should 
be used on the reservoir. No oil should be stored in the 
engine room. An oil house should be provided. 

4. WATER SUPPLY AND WATER JACKET. 

The water supply should insure an abundant circulation of 
fresh water in order to keep the cylinder cool. If salt or 
muddy water must be used, it should be passed rapidly through 
the jacket and pipe, to prevent deposits. In cold weather 
always draw off the water from the jacket, to keep it from 
freezing, when the engine is not in use. 
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5. LUBRICATION. 

All bearings must be kept clean and well oiled. Use only 
the best engine oil. Don’t use lard oil. If bearings become 
hot, cool them off with oil. Don’t use water. 

Oil feeds must be started when the engine is running and 
stopped when the engine is stopped. 

6. ADJUSTMENTS.. 

All parts must be kept in perfect adjustment. To do this 
the engineer must become acquainted with the particular type 
of engine; should know the amount of play to allow in each 
part, and see that this is maintained. All nuts and bearings 
must be frequently inspected and kept tight. This is especially 
true in a new engine, which must be closely watched until it 
gets broken in. When not in use the engine should be covered 
to protect it from dust. 

DYNAMO. 

The same general instructions as to installation and care 
of engines apply to the dynamo, particularly as to cleanliness 
and adjustment. 

Always keep the brushes, collector rings (or commutator) 
and bearings clean. Cover the machine when not in use. 

STORAGE BATTERY. 

The battery room should be laid out so that the cells will be 
convenient of access, and, if possible, all on one tier. 

Windows should be arranged so as to give plenty of light 
and ventilation. 

The floor stands and parts of the battery should be clean and 
dry, and the temperature kept between 50° and 8o° F. For 
special instructions regarding the care and operation of storage 
batteries see Manual No. 3 of the Signal Corps. 

TRANSMITTING APPARATUS. 

The transmitting apparatus in a wireless station consists of 
the (1) source of energy (dynamo or storage battery); 
(2) primary circuit, which contains the key; (3) the trans- 


8 


former, or induction coil; (4) the condensers, or Leyden-jar 
battery; (5) the sending inductance, or linking coil, and 
(6) the spark gap. The wiring of this circuit should be sim- 
ple. The leads from the secondary of the transformer to the 
condensers and from them to the spark gap and sending induct- 
ance should be as short and straight as possible, in order to 
allow the period (wave length) of the circuit to be quickly 
and accurately adjusted by moving the contacts on the sending 
inductance. The leads in the circuit can often be made of flat 
copper strips, which add very little inductance, and offer small 
resistance to high-frequency currents. These parts should be 
so arranged as to have them close together and at the same time 
allowing of easy tracing of the circuit by even a beginner at 
the business. An excellent arrangement, which permits the 
circuit to be traced at a glance, and which also saves space, is 
to arrange the coil, spark-gap condensers and sending induct- 
ance on the wall of the office. The coil may rest on the floor. 
The jars are placed just above it in racks, the spark gap just 
above the jars, and the sending inductance just above the whole, 
so situated that it can be connected to the aerial, ground and 
oscillating circuit by short cords of stranded wire. 

As soon as you have set up the apparatus, calibrate the send- 
ing inductance, connecting it first in the open circuit and then 
in the oscillating circuit. If the contacts are marked by num- 
bers or letters a table of wave lengths can easily be made up by 
moving the contacts known distances and noting the respective 
wave lengths by measuring the circuit with the wave meter 
after each change. For example, first measure the natural 
period of the aerial. Then cut in the entire sending induct- 
ance and measure resulting-wave length. Note this, with 
number of turns contained in the coil ; cut out, say, one-half a 
turn, again measure and note wave length. Cut out another 
half turn, measure again, and so on till all turns are cut out. 
In like manner measure closed-oscillating circuit. This consists 
of the jars, spark gap and sending inductance (the aerial and 
ground are disconnected from the linking coil when measuring 
this circuit). Having done this, any desired coupling may be 
obtained, the operator only having to consult his table to find 
the places where the contacts on the linking coil should be con- 
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nected to give this wave length and place them there. Thus 
it will be seen the wave length, or period, may be quickly and 
easily changed while transmitting. 

This circuit should be frequently inspected for faults. Keep 
all connections clean and bright. All connections near the 
jars should be tight. 

A tight coupling is one where the turns on the sending in- 
ductance included between the contacts of the oscillating circuit 
are the same, or nearly the same, as those included between 
the aerial and ground connections. In other words, when the 
number of turns common to both circuits bears a large propor- 
tion to the whole number of turns used. A loose coupling 
is one where the turns in the oscillating circuit are at some dis- 
tance from those included between the aerial and ground con- 
nections — that is, where there are few or no turns common 
to both circuits. 

This may be shown on the wave meter while measuring the 
period after both circuits are coupled. If the two readings 
are close together (or only one reading is obtained) the coupling 
is loose ; if the readings are far apart, the coupling is tight. 

The coupling coefficient may be obtained by dividing the 
difference of the readings of the wave meter by the primary 
wave, viz : the wave lengths to which the oscillating and aerial 
circuits were tuned before coupling them. 

Upon the accuracy of this tuning of the oscillating and 
aerial circuits and their proper coupling depends to a great 
extent the efficiency of a station as a transmitter; hence too 
much care cannot be taken in this work. It usually is neglected, 
either through ignorance or carelessness, and to this may be 
attributed most of the so-called “ failures to work.” 

RECEIVING APPARATUS. 

The receiving apparatus consists of (i) the tuner, (2) the 
detector, (3) the telefone. When the electrolytic detector is 
used to the foregoing must be added (4) the battery, (5) the 
potentiometer or variable resistance. A condenser, usually 
variable, is used in this circuit. Some sets have the telefone 
also shunted by a condenser. 
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This apparatus should be arranged, preferably on a table, 
with the wiring underneath. A wiring diagram should be 
made of it and placed on the top of the table so the operator 
can easily trace from it all the connections. As in the oscillat- 
ing circuit, the leads in this circuit should be as short and 
straight as possible, in order that the wave length, or period, 
may be quickly and accurately regulated by the tuner. 

Detectors are of three general classes : 

(a) Microfone (silicon, perikon, carborundum, etc.). 

(b) Electrolytic. 

(c) Thermo electric. 

Tuners are of two types: 

1. Those where the inductance and capacity are varied by 
movable contacts, and 

2. Those where the inductance is varied by varying the dis- 
tance between the circuits, and the capacity is varied by varying 
the distance between the plates of a condenser. The last- 
named type gives the best results. 

In this circuit the faults are usually those of neglect. All 
connections should be frequently inspected and the apparatus 
kept clean. The battery connections should not be allowed to 
corrode and the condenser should be kept free from dust. 
The telefones must be carefully handled. Above all, keep the 
detectors in the best of condition ; dust them frequently and 
look at the connections often. 

We may calibrate the tuning coil to read wave lengths by 
setting our wave meter at different points and noting where the 
contacts on the tuner are when the buzzer gives the loudest 
sound in the telefone. In this way we can easily tell the wave 
length that any station, within range of hearing, is using by 
tuning until the signals are loudest and noting the position of 
the contacts or relative position of the two coils when a new 
type tuner is used. 

TOG BOOK. 

In each station a log book should be kept. This book should 
be a large, ruled book, about the size of the ordinary business 
ledger. It should be written up in ink, and drawings or 
sketches should be made in the book proper. Do not write 
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notes or make drazvings on pieces of paper and paste them 
in the hook. The notes should contain the following notes, 
which should appear on the first few pages : 

1. Natural period of aerial and description of ground. 

2. Kind of engine, dynamo and storage battery ; also capacity 
of station in kilowatts. 

3. Tables of calibration of oscillating circuit and aerial, with 
directions for making different couplings. 

4. Wave lengths and couplings of station. 

5. Brief description of tuner, receiving circuit and detectors. 

6. A complete wiring diagram of the station. 

7. Any other important notes about the engine, dynamo or 
other apparatus. 

8. Changes made should be noted at the time. 

The above should be clearly stated in simple language, so 
that a beginner could take charge of the station and run it in 
the ordinary way without any confusion. After having made 
the above entries, a daily record should be kept as follows : 

(a) Daily record of barometer, thermometer, velocity and 
direction of wind and state of weather. 

(b) Record of any station heard while “listening in.” 

(c) Record of all calls. 

(d) Record of messages sent and received. 

(e) All other notes that would be of value. 

The above notes should be carefully and neatly kept so that 
any future operator would have the benefit of all experience 
gained at that station. A well-kept log is an invaluable asset 
of a wireless station, and for that reason particular pains 
should be taken to preserve it for use in the future. 

GENERAL DIRECTIONS FOR OPERATORS. 

1. Make no changes in the wiring of any circuit without the 
authority of the officer in charge. 

2. Report promptly any repairs that cannot be made on the 
ground, no matter how small. 

3. Allow no unauthorized person to handle any part of the 
apparatus. 

4. Handle all instruments and parts of apparatus with ex- 
treme care. 
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5- Inspect engine, dynamo, storage battery and all circuits 
thoroughly at least once each week, paying particular attention 
to the insulation of the aerial and the “ ground” circuits. 

6. Keep the engine room, battery and dynamo rooms and 
office clean. 

7. Put all extra parts and instruments in a locker or cabinet, 
and keep them free from dust. 

8. Keep a complete record of the work done at the station 
in the log book. Make the records daily, so the events will be 
fresh in your memory. 

9. The office should be run exactly like an up-to-date tele- 
graph office. 

10. Experience is the most valuable asset, and this comes 
only with hard work and close observation. Don’t overlook 
any opportunity to increase your experience. 



